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CHAPTER I 
INTRODUCTION
Background and R a t io n a le  
Within th e  l a s t  few decades re se a rc h  has been conducted con­
ce rn in g  th e  r e l a t i o n s h ip  between a t t i t u d e  toward mathematics and 
achievement in m athem atics. Even though r e s u l t s  a re  no t c o n s i s t e n t ,  
th e re  appears to  be a low to  moderate c o r r e l a t i o n  between a t t i t u d e  and 
achievement (Aiken 1970; Aiken 1976). F u r th e r  re s e a rc h  in d ic a te s  t h a t  
a t t i t u d e  toward mathematics a f f e c t s  both e l e c t i n g  to  s tudy  mathematics 
and th e  le a rn in g  o f  m athem atics . R ecognition  o f  th e  r e l a t i o n s h i p  be­
tween a t t i t u d e  and achievement has le d  to  f u r t h e r  s tu d ie s  o f  mathemat­
ic s  a t t i t u d e .
The idea o f  dimensions o f  a t t i t u d e  was s tu d ie d  by Fennema and 
Sherman in  1976. They developed mathematics a t t i t u d e s  s c a le s  t h a t  in ­
c lude  nine dimensions o f  a t t i t u d e .  The s c a le s  inc lude  (a )  confidence  
in  le a rn in g  mathem atics; (b) f a t h e r ,  m other, and te a c h e r  s c a le s  
measuring p e rc ep t io n s  o f  a t t i t u d e s  toward one as a l e a r n e r  o f  mathe-
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mat i c s ;  Ce) e f f e c ta n c e  o f  m o tiv a t io n  in  m athem atics; (d) a t t i t u d e  
toward success  in  m athem atics; (e )  m athematics as a male domain;
( f )  u se fu ln e s s  o f  m athem atics ; and (.g) mathematics a n x ie ty  s c a l e .  The 
Fennema-Sherman Mathematics A t t i tu d e s  S ca le s  were a d m in is te red  to  a 
group o f  high school s tu d e n ts  and c o r r e l a t i o n s  between s c a le  sco res  
were computed. "The i n t e r c o r r e l a t i o n s  in d ic a te d  t h a t  w h ile  th e  s c a le s  
a re  i n t e r r e l a t e d ,  each s c a le  measures a somewhat d i f f e r e n t  c o n s t ru c t"  
(Fennema and Sherman 1976, page 9 ) .
One o f  th e se  dimensions o f  a t t i t u d e ,  mathematics a n x ie ty ,  has 
been recogn ized  as a problem a t  l e a s t  s in c e  th e  1950 's (Gough 1954; 
McDermott 1956; Dreger and Aiken 1957). Mathematics a n x ie ty  has been 
d e f in ed  as  " f e e l in g s  o f  te n s io n  and a n x ie ty  t h a t  i n t e r f e r e  w ith  manip­
u l a t io n  o f  numbers and th e  so lv in g  o f  m athematical problems in  a wide 
v a r i e ty  o f  o rd in a ry  l i f e  and academic s i t u a t i o n s "  (R ichardson and 
Suinn 1972, page 551). Not only  does mathematics a n x ie ty  appear to  be 
a dimension o f  a t t i t u d e ,  b u t  i t  d i f f e r s  from genera l a n x ie ty  (Dreger 
and Aiken 1957) and occurs  f r e q u e n t ly  among c o l le g e  s tu d e n ts  (Betz 
1977; Richardson and Suinn 1972).
The red u c t io n  o f mathematics a n x ie ty  i s  im portan t s in c e  r e ­
sea rch  in d ic a te s  a r e l a t i o n s h i p  between t h i s  a n x ie ty  and mathematics 
achievement s c o re s .  A s i g n i f i c a n t  n e g a t iv e  c o r r e l a t i o n  between mathe­
m atics  a n x ie ty  and mathematics achievement e x i s t s  f o r  c o l le g e  s tu d e n ts  
(Dreger and Aiken 1957; Brush 1976; Betz 1977) and f o r  high school 
s tu d e n ts  (Sandman 1979). Not only  does i t  appear t h a t  mathematics 
a n x ie ty  re d u c t io n  i s  r e l a t e d  to  poor m athematical perform ance, bu t 
i t  seems rea so n ab le  to  assume t h a t  i t  i s  r e l a t e d  to  mathematics
avo idance . Mathematics avo idance  Is  one symptom o f  m athematics 
a n x ie ty  (Hendel August 19771. C aree r  c h o ice s  a re  l im i te d  and many 
o ccu p a tio n s  a re  c lo s e d ,  p a r t i c u l a r l y  to  women, because o f  avoidance  
o f  m athem atics co u rses  through f e a r  o f  m athem atics (B a y l ls  1979;
S e l l s  1973).
E f f o r t s  to  reduce mathematics a n x ie ty  have mushroomed during  
th e  l a s t  few y e a r s .  Programs f o r  a l l e v i a t i n g  I t  have been designed  and 
Implemented a t  s e v e ra l  c o l le g e s  and u n i v e r s i t i e s  o f  which Harvard 
U n iv e r s i ty ,  W elles ley  C o lleg e ,  Wesleyan U n iv e r s i ty ,  and U n iv e r s i ty  o f  
Minnesota a re  a few examples. A lso , a New York b u s in ess  concern . Mind 
Over Math, has been formed by two m athem atic ians  who o f f e r  c o u n se lin g  
and c o n s u l t in g  to  m athematics anxious p eo p le .  Research concern ing  
re d u c t io n  o f  m athematics a n x ie ty  has d e a l t  p r im a r i ly  w ith  v a r io u s  
approaches to  b ehav io r  m o d if ic a t io n ,  c o n te n t  m a n ip u la t io n s ,  group 
c o u n se l in g  te c h n iq u e s ,  and b ib l io th e r a p y .  Research In d ic a te s  t h a t  
mathematics a n x ie ty  can be reduced (.Troutman 1978; Hyman 1973;
McEntIre and K itchens 1979). L i t t l e  has been done on th e  use o f  
I n s t r u c t i o n a l  d e v ic e s ,  in  p a r t i c u l a r  th e  c a l c u l a t o r ,  on th e  r e d u c t io n  
o f  m athematics a n x ie ty .
There has been re sea rch  on th e  e f f e c t s  o f  th e  c a l c u l a t o r  on 
s tu d e n t s '  a t t i t u d e s  toward m athem atics . The r e s u l t s  a r e  c o n f l i c t i n g ,  
b u t  u s u a l ly  in d ic a te  Improvement in  a t t i t u d e  o r  no change in  a t t i t u d e .  
Most o f  th e  documented re s e a rc h  has been a t  th e  e lem enta ry  and 
secondary  l e v e l s  us ing  g en era l  m athematics a t t i t u d e  s c a l e s .  At t h i s  
tim e th e r e  has been l i t t l e  re s e a rc h  a t  th e  c o l le g e  l e v e l .  One s tu d y  
conducted with c o l le g e  s tu d e n ts  in d ic a te d  no s i g n i f i c a n t  d i f f e r e n c e s
on a genera l m athematics a t t i t u d e  s c a l e  between a group o f  c o l le g e  
a lg e b ra  s tu d e n t s  u s in g  c a l c u l a t o r s  and a group o f  c o l l e g e  a lg eb ra  
s tu d e n ts  n o t  us ing  c a l c u l a t o r s  (Cooper 1977). However, Cooper made 
"no a t tem p t to  d e te rm ine  changes in  d i f f e r e n t  dimensions o f  a t t i t u d e .  
I t  i s  p o s s ib le  t h a t  using  t h e  c a l c u l a t o r  can a f f e c t  some dim ensions o f  
a t t i t u d e  b u t  no t o t h e r s . . . . "  (page 55 ) .  This r a i s e s  th e  p o s s i b i l i t y  
t h a t  even though C ooper 's  s tu d y  shows no d i f f e r e n c e  in  genera l  a t t i ­
tu d e  w ith  th e  use  o f  th e  c a l c u l a t o r ,  perhaps th e  c a l c u l a t o r  can 
change a p a r t i c u l a r  d im ension , such as a s t u d e n t ' s  le v e l  o f  mathe­
m a tic s  a n x ie ty .
Mathematics a n x ie ty  i s  a problem t h a t  e x i s t s ,  and a r e l a t i o n ­
s h ip  between i t  and mathem atics achievement has been e s t a b l i s h e d .  
Recent r e s e a rc h  in d i c a t e s  t h a t  m athematics a n x ie ty  can be t r e a t e d .
For th e se  reasons  t h e  problem o f  red u c in g  mathematics a n x ie ty  needs to  
be s tu d ie d .  The e f f e c t  o f  th e  use o f  th e  c a l c u l a t o r  on m athematics 
a n x ie ty  in  c o l le g e  a lg e b ra  s tu d e n t s  i s  a needed e x ten s io n  o f  r e c e n t  
r e s e a rc h .
S ta tem ent o f  th e  Problem
As mentioned above, t h e  e f f o r t s  expended toward reduc ing  
mathematics a n x ie ty  have no t in c luded  th e  use o f  th e  c a l c u l a t o r ,  and 
most o f  t h e  c a l c u l a t o r  r e s e a rc h  has u t i l i z e d  general a t t i t u d e  s c a l e s .  
The re s e a rc h  re p o r te d  h e re in  i s  concerned w ith  th e  e f f e c t  o f  t h e  c a l ­
c u l a t o r  on a s t u d e n t ' s  le v e l  o f  mathematics a n x ie ty .  The re s e a rc h  i s  
d i r e c te d  s p e c i f i c a l l y  to  th e  fo l lo w in g  q u e s t io n s :
1. What i s  th e  e f f e c t  o f  th e  c a l c u l a to r  on mathem atics 
a n x ie ty  o f  s tu d e n ts  e n r o l le d  in  a j u n io r  c o l le g e  cou rse  in  c o l le g e  
a lg eb ra?
2. Do th e  mathem atics a n x ie ty  r a t i n g s  o f  male and female 
s tu d e n ts  in  c o l le g e  a lg eb ra  d i f f e r ?
3. Does th e  c a l c u l a t o r  a f f e c t  th e  mathem atics a n x ie ty  r a t i n g s  
o f  male and fem ale  s tu d e n ts  in  c o l le g e  a lg eb ra  d i f f e r e n t l y ?
4 . Do t h e  m athematics a n x ie ty  r a t i n g s  o f  c o l le g e  a lg eb ra  
s tu d e n t s  e n r o l le d  in  day c la s s e s  d i f f e r  from th o s e  o f  c o l le g e  a lg eb ra  
s tu d e n t s  e n r o l l e d  in  evening c la s s e s ?
5. Does th e  c a l c u l a t o r  a f f e c t  th e  mathematics a n x ie ty  r a t in g s  
o f  day and evening  c o l le g e  a lg eb ra  s tu d e n ts  d i f f e r e n t l y ?
Hypotheses
In c o n n ec tio n  w ith  th e  f i v e  q u es t io n s  posed in  th e  s ta tem e n t  
o f  th e  problem, t h e  p re s e n t  re se a rc h  w i l l  t e s t  th e  fo l lo w in g  n u ll  
h y po theses :
1. There i s  no s i g n i f i c a n t  d i f f e r e n c e  in  mathematics a n x ie ty  
between c o l le g e  a lg e b ra  s tu d e n ts  in  a ju n io r  c o l le g e  who use a c a lc u ­
l a t o r  and th o s e  who do not use a c a l c u l a t o r .
2 . There i s  no s i g n i f i c a n t  d i f f e r e n c e  in  mathematics a n x ie ty  
between male and fem ale  c o l le g e  a lg eb ra  s tu d e n t s .
3 . There i s  no s i g n i f i c a n t  d i f f e r e n c e  in  th e  e f f e c t  o f  th e  
c a l c u l a t o r  on mathem atics a n x ie ty  between male and fem ale c o l le g e  
a lg e b ra  s tu d e n t s .
4 .  There  i s  no s i g n i f i c a n t  d i f f e r e n c e  in  mathematics a n x ie ty  
between c o l le g e  a lg e b ra  s tu d e n t s  e n ro l le d  in  day c la s s e s  and c o l le g e  
a lg e b ra  s tu d e n t s  e n ro l le d  in  evening c l a s s e s .
5. There i s  no s i g n i f i c a n t  d i f f e r e n c e  in  th e  e f f e c t  o f  th e  
c a l c u l a t o r  on mathem atics a n x ie ty  between day and evening c o l le g e  
a lg e b ra  s tu d e n t s .
CHAPTER I I  
REVIEW OF RELATED LITERATURE
Mathematics Anxiety 
Mathematics a n x ie ty  has been recogn ized  as a problem f o r  th e  
l a s t  few decades. "Number a n x ie ty " ,  as some r e s e a rc h e r s  c a l l  i t ,  has 
been found to  d i f f e r  from genera l  a n x ie ty  (Dreger and Aiken 1957). 
L ikew ise , Fennema and Sherman (1976) found m athematics a n x ie ty  to  be a 
s e p a r a te  dimension o f  mathematics a t t i t u d e .  They developed n ine  mathe­
m atics  a t t i t u d e s  s c a l e s ,  each measuring a s e p a ra te  dimension o f  
a t t i t u d e .  One o f  th e s e  s c a le s  i s  a mathematics a n x ie ty  s c a l e .  Re­
sea rch  su g g es ts  t h a t  no t only  does mathematics a n x ie ty  e x i s t ,  bu t i t  
i s  a f a i r l y  common problem acco rd ing  to  Richardson and Suinn (1972).
In 1954 Gough r e f e r r e d  to  i t  as being as "common as a co ld"  (page 290). 
Dreger and Aiken (1957) found i t  p re se n t  in  one t h i r d  o f  t h e i r  sample 
o f  704 c o l le g e  s tu d e n ts  and Crouch (1970) found i t  in  one f i f t h  o f  her 
sample. B e tz 's  (1977) r e s e a rc h  in d ic a te s  t h a t  mathematics a n x ie ty  
occurs  r e l a t i v e l y  f r e q u e n t ly  among c o l le g e  s tu d e n ts  in  general and 
appears to  be g r e a t e r  among women than  men. A lso, h e r  s tu d y  r e v e a ls  
t h a t  o ld e r  s tu d e n ts  tend  to  have h ig h e r  mathematics a n x ie ty .  Betz 
found t h a t  th e  more p r io r  mathematics p re p a ra t io n  a c o l le g e  s tu d e n t  
has had , th e  l e s s  l i k e l y  th e  s tu d e n t  i s  to  have high mathematics
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a n x ie ty .  B e tz 's  work re v e a ls  t h a t  t h e r e  Is  nc s i g n i f i c a n t  d i f f e r e n c e  
in  l e v e l s  o f  mathematics a n x ie ty  f o r  w h ite  and b lack  s tu d e n t s .
Besides B e tz 's  r e s e a rc h ,  t h e r e  has been o th e r  re se a rc h  to  
d is c o v e r  symptoms and c h a r a c t e r i s t i c s  o f  th e  m a th em atica l ly  anxious 
person . "One symptom o f  mathematics a n x ie ty  i s  avoidance  o f  mathe­
m a t ic s ,  bu t c o n t in u a l ly  avo id ing  mathem atics probab ly  le ad s  to  even 
h ig h e r  l e v e l s  o f  mathematics a n x ie ty "  (H endel, August 1977, page 1 ) .  
B ay lis  (1979) f e e l s  t h a t  c a re e r  ch o ice s  a r e  c lo sed  to  women because 
t h e i r  f e a r  o f  mathematics leads  to  mathematics avo idance . Several 
r e s e a rc h e r s  have found a r e l a t i o n s h i p  between mathematics a n x ie ty  and 
p re p a ra t io n  in  mathematics s k i l l s  (Crough 1970? Hendel, May 1977). A 
su cc e ss fu l  p re p a ra t io n  c o r r e l a t e s  w ith  reduced a n x ie ty .  M ath ison 's  
(1977) r e s e a rc h  in d ic a te s  t h a t  more than  a r e l a t i o n s h i p  e x i s t s ;  in  
f a c t ,  p a s t  mathematics educa tion  ex p er ien ce  i s  a f a c t o r  in  producing 
mathematics a n x ie ty .  S im i la r ly ,  Tobias (December 1978) d isco v e red  t h a t  
"math avoidance i s  bo th  a cause and a r e s u l t  o f  'm athem atics a n x ie ty '  
. . . . "  (page 39 ) .  A r e l a t e d  c h a r a c t e r i s t i c  o f  a "mathematics anxious"  
s tu d e n t  i s  th e  s t u d e n t ' s  i n a b i l i t y  to  apply  symbolic p rocedures  (Doyle 
and G raesser 1978).
Recent re se a rc h  has shown a r e l a t i o n s h i p  between mathematics 
achievement and mathematics a n x ie ty .  Dreger and Aiken (1957) con­
cluded t h a t  a person w ith  high number a n x ie ty  tends  to  make lower 
mathematics g ra d e s .  Betz (1977) re v e a le d  s im i l a r  r e s u l t s  in  t h a t  she 
found th e  le v e l  o f  mathematics a n x ie ty  was m odera te ly  r e l a t e d  to  ACT 
Mathematics s c o re s .  She, a l s o ,  found t h a t  lower l e v e l s  o f  m athematics 
a n x ie ty  were somewhat p r e d ic t iv e  o f  h ig h e r  mathematics course  g ra d e s .
8Crumpton (1977) found t h a t  an In c re a s e  in  m athem atics competency o f  
s tu d e n ts  i s  accompanied by a d e c re a se  in  m athem atics a n x ie ty .  Callahan 
and Glennon (1975) d is co v e re d  s i m i l a r  r e s u l t s .  S tu d en ts  w ith  high 
s co res  on th e  Mathematics A nxie ty  R ating  S ca le  earned  lower grades in  
mathematics c l a s s e s  than  s tu d e n t s  w ith  low m athem atics a n x ie ty ,  
accord ing  to  Brush (1976). In h i s  s tu d y  o f  e ig h th  g rade  and e lev en th  
grade c l a s s e s .  Sandman (1979) found "a n e g a t iv e  r e l a t i o n s h i p  between 
c la s s  mathematics a n x ie ty  and both  c l a s s  m athem atics achievem ent and 
th e  pe rce ived  d i f f i c u l t y  o f  t h e  c l a s s . . . . "  (page 10 ) .  S in r e  mathe­
m atics  a n x ie ty  i s  a dimension o f  m athem atics a t t i t u d e ,  i t  should  be 
noted t h a t  when a t t i t u d e  s c o re s  a re  used as  p r e d i c to r s  o f  achievem ent 
in  m athem atics , a low b u t  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  i s  u s u a l ly  
found (Neale 1969; Aiken 1976). This i s  t r u e  a t  th e  e lem entary  (Aiken 
1972; C allahan  and Glennon 1975), secondary  (Burbank 1968; K e l le r  1974; 
Tocco 1971), and c o l le g e  (Whipkey 1969; Brown 1971) l e v e l s .
With r e c o g n i t io n  o f  m athem atics a n x ie ty  as a problem r e l a t e d  
to  achievem ent, re s e a rc h  has been conducted to  f in d  ways to  reduce  i t .  
Addleman (1972) found d e s e n s i t i z a t i o n  o f  th e  f e a r  o f  m athem atics led  
to  s i g n i f i c a n t  ga ins  in  num erical achievem ent. With high school 
s tu d e n t s ,  Hyman (1973) d is co v e re d  t h a t  group d e s e n s i t i z a t i o n  e f f e c ­
t i v e l y  reduced mathem atics a n x ie ty .  At th e  U n iv e r s i ty  o f  M innesota , 
Hendel (May 1977; August 1977) in te g r a te d  a d ia g n o s t ic  c l i n i c ,  mathe­
m atics  coursework, and a su p p o r t  group to  h e lp  s tu d e n t s  w ith  mathe­
m atics  a n x ie ty .  Mathematics a n x ie ty  in  th e  s tu d e n ts  who p a r t i c i p a t e d  
was reduced . Troutman (1978) s tu d ie d  fem ale p a r t i c i p a t i o n  in  a mathe­
m atics  c l i n i c  and found t h a t  p a r t i c i p a t i o n  reduced a n x ie ty  toward
m athem atics . S im i la r  r e s u l t s  were found by A uslander (1978). At 
A ppalachian S ta t e  U n iv e r s i ty ,  M cEntire and K itchens (1979) found t h a t  
a " sh o r t  termed c l i n i c "  in  m athematics a n x ie ty  r e d u c t io n  had d e s i r a b l e  
r e s u l t s .  P a rk e r  (1979) d e s c r ib e s  r e s u l t s  o f  experim ents  conducted w ith  
Smith on th r e e  te ch n iq u es  o f  reduc ing  m athem atics a n x ie ty :  a n x ie ty  
management t r a i n i n g ,  s y s te m a t ic  d e s e n s i t i z a t i o n ,  and s e l f  h e lp  b i b l i o ­
th e ra p y .  All th r e e  te ch n iq u es  reduced  m athematics a n x ie ty .  Crumpton 
(1977) found t h a t  in c re a s in g  m athem atics competence i s  an e f f e c t i v e  
method o f  m athem atics a n x ie ty  r e d u c t io n .  No re s e a rc h  has been done 
t e s t i n g  th e  e f f e c t  o f  th e  use o f  th e  c a l c u l a t o r  on reduc ing  mathe­
m atics  a n x ie ty .
C a lc u la to r
S ince  no re s e a rc h  i s  a v a i l a b l e  d e a l in g  d i r e c t l y  w ith  th e  
e f f e c t  o f  th e  c a l c u l a t o r  on m athem atics a n x ie ty ,  a review o f  th e  
re s e a rc h  concerning  th e  c a l c u l a t o r  and m athem atics a t t i t u d e  in  
general i s  o f  i n t e r e s t .  W ithin th e  l a s t  decade re sea rc h  on th e  
e f f e c t s  o f  c a l c u l a to r  usage has begun t o  appear in  volume. In th e  
1977 N ational Council o f  Teachers o f  Mathematics Yearbook, an essay  by 
B e l l ,  E s ty ,  Payne, and Suydam d is c u s s e s  a N ational Sc ience  Foundation 
r e p o r t  on th e  impact o f  th e  c a l c u l a t o r .  C ited  as a reason  to  use  
c a l c u l a to r s  i s  th e  id e a  t h a t  th e  c a l c u l a t o r  m o tiv a te s  and encourages 
c u r i o s i t y ,  p o s i t i v e  a t t i t u d e s ,  and independence. Most o f  th e  
re s e a rc h  on c a l c u l a t o r s  and a t t i t u d e  d e a ls  w ith  e lem en tary  and 
secondary  s tu d e n t s ,  and r e s u l t s  a r e  c o n f l i c t i n g .
At th e  e lem en ta ry  l e v e l ,  Jones (1976) found no s i g n i f i c a n t  
d i f f e r e n c e  in  a t t i t u d e s  between a group o f  s i x t h  grade  s tu d e n ts
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u s ing  c a l c u l a to r s  and a group no t us ing  c a l c u l a t o r s .  Ecktnier's  
r e s e a rc h  (1978) showed t h a t  among low ach iev ing  fo u r th  g rade  s tu d e n ts  
th e  r e s u l t s  were th e  same. However, Nelson (1976) found t h a t  th e  
a t t i t u d e s  o f  s tu d e n ts  in  grades fo u r  through seven improved s i g n i f i ­
c a n t ly  when a c a l c u l a t o r  was used in  th e  mathematics cu rr icu lu m .
At th e  secondary  l e v e l ,  sev e ra l  s tu d ie s  d e a l in g  w ith  n in th  
g rade  general m athem atics o r  low ach iev in g  s tu d e n ts  found no d i f f e r ­
ences in  a t t i t u d e s  between th o se  us ing  c a l c u l a to r s  and th o se  no t 
(Cech 1970; Ladd 1973; Laursen 1978). In th e se  s tu d ie s  th e  c a lc u ­
l a t o r  was used only  f o r  com puta tional purposes and f o r  checking answ ers. 
In f u r t h e r  r e s e a rc h  o f  n in th  grade s tu d e n ts  in  a fundam entals  o f  
m athematics program, th e  c a l c u l a t o r  was used as an i n t e g r a l  p a r t  o f  
th e  c u rr icu lu m , as w ell as f o r  computation (Vaughn 1976). Again th e  
r e s u l t s  showed no s i g n i f i c a n t  d i f f e r e n c e  in  a t t i t u d e s  between c a lc u ­
l a t o r  and n o n c a lc u la to r  groups. In Japanese  genera l  mathematics 
c l a s s e s .  Ward (1978) found no d i f f e r e n c e s  in  a t t i t u d e s  between a con­
t r o l  group and an experim enta l group using  c a l c u l a t o r s .  A lso , th e r e  
was no d i f f e r e n c e  in  a t t i t u d e s  toward mathematics between males and 
fem a les .  In high school b u s in ess  a r i th m e t ic  c l a s s e s ,  Fischman (1976) 
d isco v e red  no s i g n i f i c a n t  d i f f e r e n c e s  in  a t t i t u d e s  between a group o f  
s tu d e n ts  us ing  c a l c u l a t o r s  f o r  computation and a group n o t  using  c a l ­
c u l a t o r s .  S im ila r  r e s u l t s  were re p o r te d  in  Mastbaum's (1969) s tudy  o f  
seven th  and e ig h th  grade  slow l e a r n e r s .
C o n t r a s t in g ly ,  a t  th e  secondary l e v e l ,  Anderson (1976) in  a 
s tudy  o f  j u n i o r  h igh s tu d e n ts  found t h a t  th e  use o f  c a l c u l a to r s  im­
proved s tu d e n t s '  a t t i t u d e s  toward m athem atics . A lso , he d iscove red
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t h a t  i f  s tu d e n ts  were allowed u n r e s t r i c t e d  use o f  c a l c u l a t o r s  in  th e  
c lassroom , they  had g r e a t e r  improvement in  a t t i t u d e  than  i f  they  were 
allowed to  use  c a l c u l a to r s  only  to  check answers. Advani (1972) 
found t h a t  tw elve  to  f i f t e e n  y e a r  o lds  w ith  le a r n in g  and b eh av io r  
problems had improved mathematics a t t i t u d e s  and in c re a se d  i n t e r e s t  in  
mathematics a f t e r  working w ith  c a l c u l a to r s .  In a s tu d y  o f  n in th  grade 
n o n -c o lleg e  bound s tu d e n t s ,  W illiams (1979) d isco v e red  a s i g n i f i c a n t  
d i f f e r e n c e  between groups using  c a l c u l a to r s  and a group no t us ing  
c a l c u l a t o r s ,  in  a t t i t u d e  toward m athem atics. The c a l c u l a t o r  appeared 
to  have a p o s i t i v e  e f f e c t  on a t t i t u d e .  Williams had two groups using  
c a l c u l a t o r s ,  one w ith  a r e g u la r  cu rricu lum  and one w ith  a supplemented 
cu rr icu lum  f o r  c a l c u l a t o r  usage. In terms o f  a t t i t u d e ,  u s ing  th e  c a l ­
c u l a t o r  in  e i t h e r  cu rr icu lum  was e q u a lly  e f f e c t i v e .  L a s t ly ,  in  a s tudy  
by L o n g s ta f f ,  S te v e n s ,  and King (1968) mixed r e s u l t s  were o b ta in ed  on 
th e  e f f e c t  o f  c a l c u l a to r s  w ith  f i f t h  and n in th  g ra d e r s .  R esu lts  ranged 
from no d i f f e r e n c e  in  a t t i t u d e  to  a p o s i t iv e  e f f e c t  on a t t i t u d e .
S im i la r ly ,  a t  t h e  c o l le g e  l e v e l ,  re sea rc h  i s  c o n f l i c t i n g .  
Gooden (1978) found, in  a s tudy  o f  community c o l le g e  a r i th m e t ic  
c l a s s e s ,  t h a t  use o f  th e  c a l c u l a to r  as an i n s t r u c t i o n a l  and le a rn in g  
a id  d id  no t r e s u l t  in  s i g n i f i c a n t  changes in  a t t i t u d e  toward mathe­
m a t ic s .  A lso , Nichols (1975) d iscovered  no d i f f e r e n c e  between c a l ­
c u l a t o r  and n o n c a lc u la to r  groups o f  c o l le g e  b a s ic  m athematics s tu d e n ts  
in  a t t i t u d e .  F u r th e r ,  he found no d i f f e r e n c e  in  a t t i t u d e s  toward 
mathematics between males and females us ing  c a l c u l a t o r s .  However, in 
r e s e a rc h  conducted by L e i tz e l  and Waits (1976) on rem edial mathematics 
s tu d e n ts  a t  Ohio S t a t e  U n iv e rs i ty ,  use o f  c a l c u l a to r s  led  to  good
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a t t i t u d e s  and good a t te n d a n c e .  In a f in a l  s tudy  d e a l in g  w ith  c o l le g e  
s tu d e n t s ,  Cooper (1977) found no d i f f e r e n c e  in  a t t i t u d e  between an 
experim ental group using  c a l c u l a to r s  and a co n tro l  group no t using  
th a n .  Cooper 's  sample c o n s is te d  o f  c o l le g e  a lg e b ra  s tu d e n ts  from 
s e le c te d  j u n io r  c o l le g e s  in  Oklahoma. A genera l mathem atics a t t i t u d e  
s c a le  was used and no a t te m p t  was made to  de term ine  changes in  
d i f f e r e n t  dimensions o f  a t t i t u d e .  " I t  i s  p o s s ib le  t h a t  us ing  th e  
c a l c u l a to r  can a f f e c t  some dimensions o f  a t t i t u d e  b u t  no t o t h e r s . . . . "  
(Cooper 1977, page 55).
The r e s u l t s  o f  c a l c u l a t o r  re sea rc h  a re  c o n f l i c t i n g ,  b u t  i n d i ­
c a te  improvement in  a t t i t u d e  o r  no change in  a t t i t u d e .  The review o f  
l i t e r a t u r e  d id  n o t  re v e a l  a case  in  which c a l c u l a t o r  usage had a 
n e g a t iv e  e f f e c t  on a t t i t u d e .  In a l l  o f  th e  s t u d i e s ,  a t t i t u d e  was 
measured by a genera l mathematics a t t i t u d e  s c a l e .
CHAPTER I I I  
DESIGN OF THE STUDY 
Sample
In o rd e r  to  t e s t  th e  f i v e  hypotheses l i s t e d  in  th e  f i r s t  
c h a p te r ,  th e  r e g u la r ly  e n ro l le d  s tu d e n ts  o f  c o l l e g e  a lg eb ra  a t  South 
Oklahoma C ity  J u n io r  C o llege  in  Oklahoma C i ty ,  Oklahoma, f o r  th e  1980 
sp r in g  sem e s te r ,  were used as th e  sam ple. This i n s t i t u t i o n  was 
s e le c te d  because th e  mathematics departm ent agreed  to  su p p o rt  th e  s tudy  
and c a l c u l a t o r s  were a v a i l a b l e  f o r  use in  th e  s tu d y .  There were fo u r  
s e c t io n s  o f  c o l l e g e  a lg e b ra  o f f e r e d ;  o f  t h e s e ,  two s e c t io n s  were 
ta u g h t  by one i n s t r u c t o r  and th e  o th e r  two by a n o th e r  i n s t r u c t o r .  Each 
i n s t r u c t o r  ta u g h t  one day s e c t io n  and one evening s e c t i o n .  The s tudy  
involved  a c o n tro l  g roup, c o n s i s t in g  o f  a day s e c t io n  ta u g h t  by one 
i n s t r u c t o r  and an evening s e c t io n  ta u g h t  by th e  o th e r  i n s t r u c t o r .  Also 
involved was an experim ental group c o n s i s t in g  o f  a day s e c t i o n ,  ta u g h t  
by th e  i n s t r u c t o r  o f  th e  evening s e c t io n  in  th e  co n tro l  group , and an 
evening s e c t i o n ,  ta u g h t  by th e  i n s t r u c t o r  o f  th e  day s e c t io n  in  th e  
co n tro l  group. The i n i t i a l  s e l e c t io n  o f  a c o l le g e  a lg e b ra  s e c t io n  to  
be inc luded  as p a r t  o f  th e  experim ental group was randomly made. The 
o th e r  s e c t io n s  were then  p laced  in to  e i t h e r  th e  c o n tro l  group o r  th e  
experim ental group , acco rd ing  to  th e  above c o n d i t io n s .  The e x p e r i -
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mental group used c a l c u l a t o r s  du rin g  th e  s tu d y ,  and th e  co n tro l  group 
d id  n o t .  At th e  t im e o f  e n ro l lm e n t ,  s tu d e n t s  were n o t  t o ld  which 
s e c t io n s  would use  c a l c u l a t o r s  and which would n o t .  I n te r n a t io n a l  
s tu d e n ts  e n ro l le d  in  c o l le g e  a lg eb ra  were e l im in a te d  from th e  s tudy  
to  avo id  con tam ina tion  o f  th e  r e s u l t s  by re a d in g  problems.
The c o n tro l  group c o n s i s te d  o f  f i f t y - t h r e e  s tu d e n ts  a t  th e  
o n se t  o f  th e  exper im en t.  Of th e s e  tw enty-seven  were males and tw enty- 
s ix  fem a les .  The day s e c t io n  had tw e n ty - fo u -  s tu d e n ts  and th e  evening 
s e c t io n  had tw e n ty -n in e .  The day s e c t io n  met fro,.. 11 :00-11 :55  a.m. on 
Monday, Wednesday, and Friday ;, w h ile  th e  evening s e c t io n  met from 
5 :30-8 :00  p.m. on Tuesday. The experim enta l group c o n s i s te d  o f  f i f t y  
s tu d e n t s .  There were tw enty-seven  males and tw e n ty - th re e  fem a les .
The day s e c t i o n ,  which was he ld  from 8 :0 0 -9 :2 5  a.m. on Tuesday and 
Thursday, had tw en ty -seven  s tu d e n t s .  The n ig h t  s e c t i o n ,  which met on 
Wednesday from 5 :3 0 -8 :0 0  p .m . ,  had tw e n ty - th re e  s tu d e n t s .  The t o t a l  
number o f  s tu d e n t s  invo lved  a t  th e  beg inn ing  o f  th e  s tudy  was 103, w ith  
f i f t y - f o u r  being  males and f o r ty - n in e  being fe m a les ,  and w ith  f i f t y - o n e  
day s tu d e n ts  and f i f t y - t w o  evening s tu d e n t s .
The t r e a tm e n t  l a s t e d  th e  f i r s t  seven weeks o f  th e  sem es te r .
At th e  end o f  th e  seven weeks, th e  t o t a l  number o f  s tu d e n ts  involved  
was s i x t y - t h r e e .  (This a t t r i t i o n  r a t e  exper ienced  was average  f o r  
t h i s  s u b je c t  a t  t h i s  c o l l e g e . )  Of th e s e  s i x t y - t h r e e  s tu d e n t s ,  t h i r t y -  
one were in  th e  c o n tro l  group and t h i r t y - tw o  were in  th e  experim ental 
group. The day s e c t io n s  had t h i r t y - s e v e n  s tu d e n ts  and th e  n ig h t  
s e c t io n s  had tw e n ty - s ix .  Male s tu d e n ts  numbered t h i r t y - o n e ,  w h ile  
females numbered th i r t y - t w o .
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Procedure
The s tu d y  began w ith  th e  f i r s t  c l a s s  m eeting o f  th e  sp r in g  
sem ester  1980 a t  South Oklahoma C ity  J u n io r  C ollege  and con tinued  f o r  
seven weeks. The c o n te n t  m a te r ia l  ta u g h t  was th e  same f o r  th e  co n tro l 
group and th e  experim en ta l group, and i t  was th e  r e g u la r  cu rricu lum  
used th e  p rev io u s  sem es te r  a t  th e  c o l le g e .  D e ta i le d  le s s o n  p lans  were 
made in  advance f o r  both groups to  fo l lo w . The groups were kept a t  th e  
same pace and covered th e  same m a te r ia l  and examples. The on ly  d i f f e r ­
ence in  th e  c lassroom  a c t i v i t y  was in  c a l c u l a t o r  use ; th e  experim ental 
group had u n r e s t r i c t e d  use  o f  c a l c u l a to r s  and th e  c o n tro l  group was no t 
allowed to  use c a l c u l a t o r s .  In th e  experim ental g roup , th e  c a l c u l a t o r  
was used as  a le a r n in g  to o l  in  th e  p re s e n ta t io n  o f  m a t e r i a l ,  as well 
as f o r  com puta tion . For example, when d is c u s s in g  th e  d e f i n i t i o n  o f  
exponents a°  = 1 when a ^ 0 , s tu d e n ts  were i n s t r u c t e d  to  use t h e i r  c a l ­
c u la to r s  to  f in d  7 ' i ,  7 '0 0 1 ,  and 7 *oooooi^ This e x e r c i s e  helped g ive  
meaning to  th e  d e f i n i t i o n .  When t h i s  example was p re s e n te d  in  th e  
c o n tro l  c l a s s e s ,  th e  i n s t r u c t o r s  p re sen ted  th e  s tu d e n t s  th e  f ig u r e s :
7-1 = 1 .215 , 7 - 0 0 1  = 1 .002 , and 7 -oooooi = i . 0000019. Appendix A 
c o n ta in s  an o u t l i n e  o f  o th e r  s e l e c te d  examples from th e  le sso n  p lan s .
On th e  f i r s t  c l a s s  day th e  s tu d e n ts  completed th e  S u in n 's  
Mathematics A nxiety  R ating  S c a le .  Those in th e  experim ental group were 
asked t o  b r in g  c a l c u l a t o r s  to  c l a s s  and a su rvey  was conducted to  d e t e r ­
mine th e  number o f  s tu d e n ts  who d id  no t have one. The i n s t r u c t o r  pro­
vided c a l c u l a t o r s  f o r  i n - c l a s s  use to  th o se  s tu d e n ts  w ith o u t  one.
During each c l a s s  p e r io d ,  each s tu d e n t  and th e  i n s t r u c t o r  in  th e  
experim ental group had a c a l c u l a t o r .  The s tu d e n ts  used t h e i r  own
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c a l c u l a t o r s ,  o r  one provided by th e  i n s t r u c t o r .  I n s t r u c t io n  on how to  
use th e  c a l c u l a to r  was given on an in d iv id u a l  b a s i s ,  i f  a s tu d e n t  needed 
a s s i s t a n c e .  The co n tro l  g roup, in c lu d in g  th e  i n s t r u c t o r s ,  was no t 
p e rm itted  to  use c a l c u l a to r s  in  c l a s s .
During th e  seven weeks t h a t  the  experim ent was in  p ro g re s s ,  
th r e e  o bservers  were asked to  make unannounced v i s i t s  to  each o f  th e  
c o l le g e  a lg eb ra  s e c t i o n s .  One o f  th e  o b se rv ers  was a mathematics 
la b o ra to ry  s u p e rv iso r  a t  th e  c o l le g e  and an o th e r  was th e  a s s i s t a n t  
s u p e r v is o r .  The o th e r  o b se rv e r  was an a d ju n c t  p ro fe s so r  a t  th e  c o l le g e .  
The o b se rv ers  were asked to  no te  i f  and how c a lc u la to r s  were used . Two 
o f  th e  o bservers  made e ig h t  v i s i t s ,  two to  each o f  th e  fo u r  s e c t io n s  
in v o lved , and th e  o th e r  o b se rv e r  made seven v i s i t s .  A copy o f  th e  
form completed a t  th e  time o f  each o b se rv a t io n  i s  inc luded  in  
Appendix B.
At th e  conc lus ion  o f  seven weeks o f  c l a s s e s ,  th e  Mathematics 
Anxiety Rating S ca le  was re a d m in is te re d  to  both th e  co n tro l  and 
experim ental groups. A lso , a survey  form was completed by th e  s tu d e n ts  
t h a t  gave in fo rm ation  about t h e i r  o u t - o f - c l a s s  use o f  c a l c u l a t o r s .  A 
copy o f  th e  survey  form i s  in Appendix B.
Ins trum en t
The Mathematics A nxiety  Rating Sca le  (MARS) by Richard M.
Suinn (1972) was used in  t h i s  s tu d y .  The MARS is  a "98-item  s c a le  
composed o f  d e s c r ip t io n s  o f  s i t u a t i o n s  t h a t  might arouse  d i f f e r e n t  
l e v e l s  o f  mathematics a n x ie ty "  (S u inn , Edie, N i c o l e t t i ,  and S p in e l l i  
1972, page 373). S e lec ted  items from th e  MARS a re  in  Appendix B. On
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th e  MARS, a s u b je c t  decides  which le v e l  o f  a n x ie ty  i s  a s s o c ia te d  w ith  
each s c a le  item  rang ing  from 1 "Not a t  a l l "  to  5 "Very much". The 
MARS i s  in ten d ed  to  be a re s e a rc h  s c a l e  and was o r i g i n a l l y  s ta n d a rd iz e d  
on a u n iv e r s i ty  sample. The t e s t - r e t e s t  r e l i a b i l i t y  a f t e r  a seven- 
week pe rio d  was .8 5 ,  w h ile  th e  i n te r n a l  c o n s is te n cy  r e l i a b i l i t y  was 
.97 (Suinn 1972). C o r re la t io n  between MARS sco re s  and sco res  on th e  
numbers p o r t io n  o f  th e  D i f f e r e n t i a l  A p ti tu d e  T e s t  (DAT) have been 
found to  range  from - .3 2  to  - . 6 4 .  S ince  h igh mathematics a n x ie ty  
should  be a s s o c ia te d  w ith  lower perform ance on mathematics t e s t s ,  th e se  
n eg a t iv e  c o r r e l a t i o n s  su g g es t  t h a t  th e  MARS measures mathematics 
a n x ie ty  (Suinn 1972). The mean sco re  f o r  a sample o f  397 u n iv e r s i ty  
s tu d e n ts  was 215.38 w ith  a s tan d a rd  d e v ia t io n  o f  65.29 (R ichardson 
and Suinn 1972). In an o th e r  sample o f  119 u n iv e r s i t y  s tu d e n t s ,  th e  
mean s co re  was 187.3 w ith  a s tan d a rd  d e v ia t io n  o f  55.5 (S u inn , Edie, 
N i c o l e t t i ,  and S p in e l l i  1972).
Data A na lys is
With r e fe re n c e  to  th e  s ta te m e n t  o f  hypotheses a t  th e  end o f
Chapter I ,  th e  n u ll  hypotheses 1, 3 ,  and 5 were t e s t e d  by d e r iv in g  th e
d i f f e r e n c e  between p r e t e s t  s co re  on th e  MARS and p o s t - t e s t  s co re  fo r  
each s tu d e n t  in  both g roups. Only th o s e  s tu d e n ts  who completed both 
th e  p r e t e s t  and th e  p o s t - t e s t  were used . A th ree-w ay  a n a ly s i s  o f  
v a r ia n ce  was th e  s t a t i s t i c a l  p rocedure  used to  compare th e  d i f f e r e n c e  
sco res  between c a l c u l a to r  and n o n c a lc u la to r  g roups , males and fem a les ,
and day and evening s tu d e n t s .  H ypothesis 1 was t e s t e d  by u t i l i z i n g
one o f  th e  main e f f e c t s  in  th e  a n a ly s i s  o f  v a r ia n c e .  The .05 le v e l  
was s e le c te d  as th e  minimal le v e l  a t  which s ig n i f i c a n c e  would be
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re p o r te d  f o r  th e  F va lue  o b ta in e d .  To t e s t  w hether th e  c a l c u l a t o r  
a f f e c t e d  males and fem ales d i f f e r e n t l y ,  one o f  th e  i n t e r a c t i o n  e f f e c t s  
o f  th e  a n a ly s i s  o f  v a r ia n c e  was used . Another i n t e r a c t i o n  e f f e c t  was 
s tu d ie d  to  de term ine  w hether th e  c a l c u l a t o r  had a d i f f e r e n t  e f f e c t  on 
day and evening s tu d e n t s .  Both o f  th e s e  hypotheses  were t e s t e d  a t  th e  
.05 l e v e l .
Null hypotheses 2 and 4 were t e s t e d  us ing  p r e t e s t  s c o r e s .  Two 
o f  th e  main e f f e c t s  were used to  de te rm ine  i f  t h e r e  was a d i f f e r e n c e  in 
mathematics a n x ie ty  between males and fem ales o r  between day and 
evening s tu d e n t s .  The t h i r d  main e f f e c t ,  comparing p r e t e s t s  o f  th e  
c o n tro l  and experim ental g ro u p s ,  was used to  t e s t  w hether th e  two 
groups were s i g n i f i c a n t l y  d i f f e r e n t  a t  th e  o n s e t  o f  th e  s tu d y .  Again 
th e  .05 le v e l  was used f o r  t e s t i n g  s i g n i f i c a n c e  in  t h i s  a n a ly s i s  o f  
v a r ia n c e .
F in a l ly ,  to  de te rm ine  i f  t h e  m athematics a n x ie ty  r a t i n g  o f  th e  
experim ental group changed s i g n i f i c a n t l y  from th e  beg inn ing  o f  th e  
s tudy  to  th e  end, a t  t e s t  was made us ing  th e  d i f f e r e n c e  in  p r e t e s t  
and p o s t - t e s t  s c o r e s .  The fo l lo w in g  form ula f o r  t  was used:
* =
The t  v a lu e  was ev a lu a te d  us ing  n -  1 degrees  o f  freedom. S im i l a r ly ,  
an o th e r  t  t e s t  was made us ing  d a ta  from th e  c o n tro l  group.
CHAPTER IV 
FINDINGS OF THE STUDY
R esu lts  Concerning th e  Mathematics Anxiety 
o f  th e  O rig in a l  Sample
The Mathematics Anxiety R ating  S ca le  (MARS) was hand scored  
by th e  ex p e r im en te r .  A high s co re  in d ic a te d  a h igh le v e l  o f  mathe­
m atics  a n x ie ty .  The p o s s ib le  range o f  s co res  i s  98 to  490. For th e  
103 s tu d e n ts  g iven th e  p r e t e s t  MARS, th e  mean was 184.83. The mean 
sco re  fo r  th e  c o n tro l  group was 180.19 w ith  a s tan d a rd  d e v ia t io n  o f  
43 .03; f o r  th e  experim ental group, th e  mean was 189.74 w ith  s tan d a rd  
d e v ia t io n  o f  57 .32 . The males had a mean r a t i n g  o f  190.93 w ith  
s tan d a rd  d e v ia t io n  o f  57 .88 , and th e  fem ales had 178.10 w ith  46.05 
s tan d a rd  d e v ia t io n .  For th e  day s tu d e n t s ,  th e  mean was 169.82 w ith  
s tan d a rd  d e v ia t io n  4 5 .25 . However, f o r  th e  evening s tu d e n t s ,  th e  mean 
was 199.54 and s tan d a rd  d e v ia t io n  was 55.74. Table  I has f u r t h e r  
norm ative d a ta .  Raw sco res  a re  in  Appendix C.
The two hypotheses concerning  mathematics a n x ie ty  o f  th e  
o r ig in a l  sample a r e :
2. There i s  no s i g n i f i c a n t  d i f f e r e n c e  in  mathematics 
a n x ie ty  between male and female c o l le g e  a lg eb ra  s tu d e n t s .
4 . There i s  no s i g n i f i c a n t  d i f f e r e n c e  in  mathematics 
a n x ie ty  between c o l le g e  a lg eb ra  s tu d e n ts  e n ro l le d  in  day c la s s e s  and
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c o l le g e  a lg e b ra  s tu d e n t s  e n r o l le d  in  evening c la s s e s ,
TABLE I
NORMATIVE DATA FOR ORIGINAL SAMPLE 
A. Control Group
Male Female
Day n = 14 X = 172.14
n = 10 
X = 163.30
Evening n = 13 X = 205.85
n = 16 
X = 176.94
B. Experimental Group
Male Female
Day n = 14 X = 167.36
n =  13 
X = 175.00
Eveni ng n = 13 X = 221.62
n = 10 
X = 198.80
A d i f f e r e n c e  in  means between c o n tro l  and e x p e r im en ta l ,  male 
and fem ale , and day and evening s tu d e n ts  e x i s t s .  To de term ine  whether 
th e s e  d i f f e r e n c e s  were s i g n i f i c a n t ,  a th ree-w ay  a n a ly s i s  o f  v a r ia n ce  
was used. The p r e t e s t  MARS sco res  were analyzed  w ith  re g a rd  to  group 
(c o n tro l  and e x p e r im e n ta l ) ,  gender (male o r  fe m a le ) ,  and tim e o f  c la s s  
(day o r e v en in g ) .  The r e s u l t s  a re  found in Table  I I .
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TABLE II
ANALYSIS OF VARIANCE FOR THE ORIGINAL SAMPLE
Source OF
Mean
Square F
Sign, 
o f  F
Group 1 3590.974 1.393 0.241
Gender 1 5023.156 1.949 0.166
Time o f  Class 1 25194.359 9.775 0.002
Time o f  C lass  and Gender 1 3977.551 1.543 0.217
Time o f  C lass and Group 1 1558.496 0.605 0.439
Gender and Group 1 797.483 0.309 0.579
Time o f  C la s s ,  Gender, 
and Group 1 169.785 0.066 0.798
Residual 95 2577.535
Total 102 2780.063
Study o f  Table I I  shows one s i g n i f i c a n t  F s co re  a t  th e  .05 le v e l  and 
t h a t  is  tim e o f  c l a s s .  These r e s u l t s  in d i c a t e  t h a t  th e  n u l l  Hypoth­
e s i s  4 should  be r e j e c t e d .  However, th e  d i f f e r e n c e  in  mathematics 
a n x ie ty  between males and fem ales i s  no t s i g n i f i c a n t  and th e  nu ll  
Hypothesis 2 should  no t be r e j e c t e d .  F in a l ly ,  th e  r e s u l t s  o f  th e  
three-w ay a n a ly s i s  o f  v a r ia n ce  in d ic a te  t h a t  th e r e  i s  no s i g n i f i c a n t  
d i f f e r e n c e  in  mathematics a n x ie ty  between th e  c o n tro l  and th e  e x p e r i ­
mental groups.
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R esu l t s  Concerning th e  E f f e c t s  o f  t h e  C a l c u l a t o r  
When th e  MARS was read m in is te r ed  fo l low ing  th e  exper iment ,  t h e  
d i f f e r e n c e  between t h e  two MARS scores  was found f o r  each s tu d e n t  (P re ­
t e s t  minus P o s t - T e s t ) .  The raw da ta  ob ta ined  i s  in  Appendix C. S ix ty -  
t h r e e  s tu d e n t s  were involved  in th e  f i n a l  sample.  The mean o f  t h e  
d i f f e r e n c e s  in  p r e t e s t  and p o s t - t e s t  was 14 .44.  A p o s i t i v e  d i f f e r e n c e  
in d i c a t e s  a lower mathematics a n x ie ty  r a t i n g  on t h e  p o s t - t e s t  than on 
th e  p r e t e s t .  For th e  co n t ro l  group, t h e  mean o f  t h e  d i f f e r e n c e s  was 
7.23 w i th  a s tan d a rd  d e v ia t i o n  o f  30.83 and a c o r r e l a t i o n  between p re ­
t e s t  and p o s t - t e s t  o f  0 .8 7 ,  The mean o f  t h e  d i f f e r e n c e s  o f  th e  
exper imenta l  group was 21.44 w i th  a s tanda rd  d e v ia t i o n  o f  32.39 and 
a c o r r e l a t i o n  o f  0 .7 1 .  The males had a mean o f  t h e  d i f f e r e n c e s  o f  
10.48;  whi le  t h i s  d i f f e r e n c e  was 18.28 f o r  f em a les .  The mean o f  th e  
d i f f e r e n c e s  f o r  t h e  day s tu d en t s  was 17.05 and f o r  t h e  evening 
s tu d e n t s  i t  was 10.73. Table  I I I  has f u r t h e r  normative  d a ta  on th e  
d i f f e r e n c e s .
TABLE I I I
NORMATIVE DATA ON THE DIFFERENCES 
BETWEEN PRETEST AND 
POST-TEST SCORES
A. Control Group
Male Female
Day n = 11 X = 8.09
n = 6 
X = 23.50
Evening n = 7X = -10 .57
n = 7 
X = 9 .71
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B. Experimental  Group
Male Female
Day n = 9 X = 30.22
n = 11 
X = 11.73
Evening n = 4 X = 9 .50
n = 8 
X = 30.88
The t h r e e  nu l l  hypotheses  concern ing  t h e  e f f e c t s  o f  t h e  c a l ­
c u l a t o r  on mathematics a n x ie ty  a r e :
1.  There i s  no s i g n i f i c a n t  d i f f e r e n c e  in  mathematics a n x ie ty  
between c o l l e g e  a lg e b r a  s tu d e n t s  in  a j u n i o r  c o l l e g e  who use  a c a l c u ­
l a t o r  and th o s e  who do not use  a c a l c u l a t o r .
3. There i s  no s i g n i f i c a n t  d i f f e r e n c e  in  t h e  e f f e c t  o f  t h e  
c a l c u l a t o r  on mathematics a n x ie t y  between male and female  c o l l e g e  
a lg eb ra  s t u d e n t s .
5. There i s  no s i g n i f i c a n t  d i f f e r e n c e  in  t h e  e f f e c t  o f  th e  
c a l c u l a t o r  on mathematics an x ie ty  between day and evening c o l l e g e  
a lg e b r a  s t u d e n t s .
S ince  d i f f e r e n c e s  in means e x i s t e d  between th e  v a r io u s  c a t e ­
g o r i e s ,  a th ree-way a n a l y s i s  o f  v a r i a n c e  was used to  de termine  i f  t h e  
d i f f e r e n c e s  were s i g n i f i c a n t .  The d i f f e r e n c e s  between p r e t e s t  and 
p o s t - t e s t  s co re s  were analyzed w i th  regard  t o  group (c o n t ro l  o r  e x p e r i ­
m e n ta l ) ,  gender  (male o r  f e m a le ) ,  and t ime o f  c l a s s  (day o r  ev en in g ) .  
The r e s u l t s  a r e  in  Table  IV.
Study o f  Table  IV shows no s i g n i f i c a n t  F sco res  a t  t h e  .05 
l e v e l .  T h e re fo re ,  Hypotheses 1,  3 ,  and 5 cannot be r e j e c t e d .  However,
24
as noted  e a r l i e r ,  t h e r e  appeared t o  be a d i s t i n c t i o n  between th e  mean 
o f  d i f f e r e n c e s  in  p r e t e s t s  and p o s t - t e s t s  f o r  t h e  c o n t ro l  group (7 .23 )  
and f o r  t h e  exper imental  group (2 1 .4 4 ) .  To f u r t h e r  analyze  th e s e  two 
g roups ,  a t  t e s t  was used .
TABLE IV
ANALYSIS OF VARIANCE FOR DIFFERENCES 
BETWEEN PRETEST AND POST-TEST 
SCORES
Source DF
Mean
Square F
Sign ,  
o f  F
Group 1 2419.277 2.456 0.123
Gender 1 591.948 0.601 0.441
Time o f  Class 1 547.999 0.556 0.459
Time o f  Class  and Gender 1 1705.608 1.732 0.194
Time of  Class  and Group 1 978.328 0.993 0.323
Gender and Group 1 1409.841 1.432 0 .237
Time o f  C la s s ,  Gender, 
and Group 1 1093.030 1.110 0.297
Residual 55 984.855
Total 62 1035.797
Using t h e  formula r e f e r r e d  to  a t  t h e  end o f  Chapter  I I I ,  a t  v a lu e  o f  
1.3405 was ob ta ined  f o r  t h e  c o n t ro l  group.  With t h i r t y  degrees  o f  
freedom, t h i s  t  was no t  s i g n i f i c a n t  a t  t h e  .05 l e v e l .  Repeating t h e  
p rocess  f o r  t h e  exper imental  group y i e l d e d  a t  s co re  o f  3 .7445, and
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w ith  t h i r t y - o n e  degrees  o f  freedoms,  t h i s  t  was s i g n i f i c a n t  a t  t h e  .01 
l e v e l .  These r e s u l t s  imply t h a t  s i g n i f i c a n t  change occur red  w i th in  
t h e  exper im enta l  group, bu t  not w i th in  t h e  c o n t ro l  group. However, 
when th e  changes o f  t h e  two groups were compared in  t h e  a n a l y s i s  o f  
v a r i a n c e ,  t h e r e  was n o t  a s i g n i f i c a n t  d i f f e r e n c e  between them.
R esu l t s  o f  Survey and O bserva t ions
At t h e  conc lus ion  o f  t h e  s tu d y ,  a su rvey  to  gain in format ion  
about  t h e  s t u d e n t ' s  o u t - o f - c l a s s  use o f  th e  c a l c u l a t o r  was g iven .  The 
r e s u l t s  i n d i c a t e d  t h a t  fo u r t e e n  s tu d e n t s  in  t h e  exper imental  group had 
l im i t e d  exp e r ien ce  w i th  c a l c u l a t o r s  b e fo re  th e  beg inn ing  o f  t h e  s tu d y ,  
w h i le  e ig h te en  had e x t e n s iv e  ex p e r ien ce .  During t h e  s tu d y ,  t h i r t e e n  
s tu d e n t s  had l im i t e d  e x p e r ien ce  w i th  c a l c u l a t o r s  o u t s i d e  o f  c l a s s ,  
e ig h teen  had e x t e n s iv e  e x p e r ien ce ,  and one never used i t .  In t h e  con t ro l  
group,  twenty s tu d e n t s  had l im i t e d  exper ience  w i th  c a l c u l a t o r s  b e fo re  t h e  
o n s e t  o f  t h e  s tudy  and eleven had e x te n s iv e  e x p e r ien ce .  However, dur ing  
th e  s tu d y ,  e igh teen  never used a c a l c u l a t o r  o u t s i d e  o f  c l a s s  and 
t h i r t e e n  d id  only  sometimes.
On th e  unannounced v i s i t s  made by the  t h r e e  o b s e r v e r s ,  r e s u l t s  
in d i c a t e d  t h a t  th e  s tudy  was performed as d e sc r ib e d  in Chapter I I I .  The
o bse rve rs  were in  agreement t h a t ,  in  each c l a s s  meeting o f  t h e  e x p e r i ­
mental group, each s t u d e n t  and th e  i n s t r u c t o r  had a c a l c u l a t o r .  Cal­
c u l a t o r s  were used in  t h e  fo rmat ion  o f  c o n ce p t s ,  f o r  computa t ion ,  and 
dur ing  t e s t s .  I n s t r u c t o r ' s  b i a s  toward c a l c u l a t o r s  was not e v id en t  
dur ing  c l a s s .  In th e  con t ro l  group, c a l c u l a t o r s  were no t  p r e s e n t  in 
t h e  c lassroom and no mention was made o f  them. Again,  no i n s t r u c t o r ' s  
b ia s  toward c a l c u l a t o r s  was e v id e n t .
CHAPTER V 
CONCLUSION
Summary o f  the  Study 
Mathematics anx ie ty  i s  an i r r a t i o n a l  f e a r  o f  numbers and 
mathematical  s i t u a t i o n s .  Within th e  l a s t  few decades ,  r e s e a rc h  has 
shown t h a t  mathematics a n x ie ty  does e x i s t  and t h a t  i t  i s  a common 
problem among c o l l e g e  s t u d e n t s .  A lso ,  re s ea rc h  has shown t h a t  mathe­
mat ics  achievement and mathematics a n x ie t y  a r e  r e l a t e d .  Low a n x ie t y  
has a p o s i t i v e  c o r r e l a t i o n  wi th  good course  grades  and good ach ie v e ­
ment t e s t  s c o r e s .  E f f o r t s  have been made to  reduce  mathematics a n x ie t y  
in s t u d e n t s .  A review o f  th e  r e s e a rc h  in  t h i s  a rea  i n d i c a t e s  t h a t  
mathematics an x ie ty  can be reduced.
Another c u r r e n t  t o p i c  o f  r e s e a r c h  i s  th e  c a l c u l a t o r .  S tud ies  
r e p o r t  c o n f l i c t i n g  r e s u l t s  on th e  e f f e c t  o f  th e  c a l c u l a t o r  on a t t i t u d e  
toward mathemat ics .  The c a l c u l a t o r  i s  r e p o r te d  to  have e i t h e r  no 
e f f e c t  on a t t i t u d e  o r  a p o s i t i v e  e f f e c t  on a t t i t u d e .  One p o s s i b l e  
exp lan a t io n  i s  t h a t  th e  c a l c u l a t o r  a f f e c t s  only  c e r t a i n  dimensions o f  
a t t i t u d e ,  such as mathematics a n x ie t y .  The purpose o f  t h i s  s tudy  was 
to  i n v e s t i g a t e  th e  e f f e c t  o f  th e  c a l c u l a t o r  on th e  mathematics 
an x ie ty  o f  c o l l e g e  a lgebra  s t u d e n t s .
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In o rd e r  to  i n v e s t i g a t e  t h i s  e f f e c t ,  t h e  c o l l e g e  a lgeb ra  
c l a s s e s  a t  South Oklahoma C i ty  J u n io r  College  dur ing  t h e  s p r in g  
sem es te r ,  1980, were s e p a ra te d  i n to  a co n t ro l  group and an e x p e r i ­
mental group. The exper imenta l  group used c a l c u l a t o r s  in c l a s s  f o r  
concept formation and f o r  computa tion .  The co n t ro l  group did  no t  use 
c a l c u l a t o r s  in  c l a s s .  Both groups completed th e  Mathematics Anxiety 
Rat ing Sca le  (MARS) a t  th e  beginning  o f  th e  sem es te r  and a t  t h e  end 
o f  t h e  seven week exper imenta l  pe r iod .
Two a n a l y s i s  o f  v a r i a n c e  s t a t i s t i c s  were computed,  us ing the  
p r e t e s t  sco res  and us ing  t h e  d i f f e r e n c e s  in  p r e t e s t  and p o s t - t e s t  s c o r e s ,  
to  t e s t  the  fo l lowing  hypotheses :
1. There i s  no s i g n i f i c a n t  d i f f e r e n c e  in mathematics a n x ie t y  
between c o l l e g e  a lg eb ra  s tu d e n t s  in  a j u n i o r  c o l l e g e  who use a c a lc u ­
l a t o r  and th o se  who do no t  use a c a l c u l a t o r .
2. There i s  no s i g n i f i c a n t  d i f f e r e n c e  in mathematics  a n x ie ty  
between male and female  c o l l e g e  a lgeb ra  s t u d e n t s .
3. There i s  no s i g n i f i c a n t  d i f f e r e n c e  in t h e  e f f e c t  o f  th e  
c a l c u l a t o r  on mathematics an x ie ty  between male and female  c o l l e g e  
a lgeb ra  s tu d e n t s .
4.  There i s  no s i g n i f i c a n t  d i f f e r e n c e  in mathematics an x ie ty  
between c o l l e g e  a lg eb ra  s tu d e n t s  e n ro l l e d  in  day c l a s s e s  and c o l l e g e  
a lgeb ra  s tu d e n t s  e n r o l l e d  in evening c l a s s e s .
5. There i s  no s i g n i f i c a n t  d i f f e r e n c e  in t h e  e f f e c t  o f  the  
c a l c u l a t o r  on mathematics an x ie ty  between day and evening c o l l e g e  
a lgeb ra  s tu d e n t s .
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At t h e  .05 l e v e l  o f  s i g n i f i c a n c e  o n ly  one hypo thes i s  was 
r e j e c t e d — Hypothesis 4.
In fe ren ces
The r e s u l t s  o f  t h i s  s tudy  show t h a t  t h e  nu l l  h y p o th e s i s ,  t h a t  
t h e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e  between day and evening c o l l e g e  
a lg eb ra  s tu d e n t s  in  mathematics a n x i e t y ,  should  be r e j e c t e d .  F u r th e r ­
more, t h e  mean score  f o r  t h e  evening s t u d e n t s  in  t h i s  s tudy  was h igher  
than th e  mean sco re  f o r  t h e  day s t u d e n t s .  This r e s e a r c h  i n d i c a t e s  t h a t  
s t u d e n t s  e n r o l l e d  in  evening c l a s s e s  o f  c o l l e g e  a lg eb ra  have h ig h e r  
mathematics a n x ie t y  l e v e l s  than  s tu d e n t s  e n r o l l e d  in  day c l a s s e s .
From th e  l a ck  o f  r e j e c t i o n  o f  t h e  h y p o th es i s  t h a t  t h e r e  i s  no 
d i f f e r e n c e  between c o l l e g e  a lg eb ra  s tu d e n t s  us ing  c a l c u l a t o r s  and th o se  
no t  us ing c a l c u l a t o r s  in  mathematics a n x i e t y ,  t h i s  s tudy  sugges t s  t h a t  
t h e  c a l c u l a t o r  a lone  does no t  a f f e c t  mathematics  a n x i e t y  in c o l l e g e  
a lg eb ra  s t u d e n t s .  However, t h e  combination o f  t h e  c a l c u l a t o r ,  t h e  
c o l l e g e  a lg eb ra  course  i t s e l f ,  and o t h e r  i n - c l a s s  and o u t - o f - c l a s s  
a c t i v i t i e s  does reduce mathematics a n x i e t y .  These conc lus ions  fo l low 
from th e  f a c t  t h a t  t h e  c a l c u l a t o r  group exper ienced  a s i g n i f i c a n t  
r e d u c t io n  in mathematics a n x ie t y  d u r ing  t h e  exper iment .  The non­
c a l c u l a t o r  group had a n o n s i g n i f i c a n t  r e d u c t io n  in mathematics a n x ie t y .  
When t h e  two groups '  r e d u c t io n s  were compared t o  each o t h e r  by th e  
a n a ly s i s  o f  v a r i a n c e ,  no s i g n i f i c a n t  d i f f e r e n c e  was found between the  
two r e d u c t io n s .
The o t h e r  nu l l  hypotheses  were no t  r e j e c t e d .  For t h i s  sample 
o f  c o l l e g e  a lg eb ra  s t u d e n t s ,  t h e  mean mathematics a n x ie t y  l ev e l  was 
h ig h e r  f o r  males than fem a les ,  bu t  no t  s i g n i f i c a n t l y  h ig h e r .  The
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h y p o th e s i s ,  t h a t  tliel^e i s  no d i f f e r e n c e  between males and females in 
mathematics anxiet^f, was not r e j e c t e d .  This  s tudy  sugges ts  t h a t  t h e  
mathematics a n x i e t j ' 1 evels  o f  male and female  c o l l e g e  a lg eb ra  s tu d e n t s  
in  t h i s  sample do mot d i f f e r .  From t h e  i n t e r a c t i o n  e f f e c t s  o f  t h e  
t h r e e  way a n a l y s i s  o f  v a r i a n c e ,  t h e  hypotheses  concerned w i th  th e  
e f f e c t s  o f  t h e  c a l c u l a t o r  on mathematics  a n x ie t y  were not r e j e c t e d .  
Using t h i s  group o f  c o l l e g e  a lg e b r a  s t u d e n t s  from South Oklahoma C i ty  
J u n io r  C o l leg e ,  t h i s  study su g g es t s  t h a t  t h e r e  i s  no d i f f e r e n c e  between 
male and female s t u d e n t s  in  t h e  e f f e c t  o f  t h e  c a l c u l a t o r  on mathematics 
a n x ie t y .  Fur thermore ,  t h i s  s tu d y  s u g g e s t s  t h a t  f o r  t h i s  sample t h e r e  
i s  no d i f f e r e n c e  between th e  day and t h e  evening c o l l e g e  a lg eb ra  
s t u d e n t s  in  t h e  e f f e c t  o f  t h e  c a l c u l a t o r  on mathematics a n x ie t y .
Recommendations
This s t u d j  i n d i c a t e d  t h a t  evening c o l l e g e  a lg eb ra  s t u d e n t s  had 
h ighe r  l e v e l s  of mathematics a n x ie t y  than  day c o l l e g e  a lg eb ra  s t u d e n t s .  
Even though t h e  c a l c u l a t o r  did  not a f f e c t  t h e  two groups d i f f e r e n t l y ,  
perhaps some o t h e r  l e a r n i n g  a id  o r  t r e a tm e n t  w i l l .  F u r the r  r e s e a rc h  
in t h i s  a r e a ,  and -with th e  evening s tu d e n t  in  g e n e r a l ,  needs t o  be 
conduc ted .
U n fo r t u n a t e ly ,  t h e  o r i g i n a l  sample (103 s t u d e n t s )  in th e  
s tudy  was reduced to s i x t y - t h r e e  s t u d e n t s  a t  t h e  t ime o f  th e  r e t e s t i n g .  
While t h e  raw scores  in  Appendix C i n d i c a t e  t h a t  t h e  mathematics 
a n x ie t y  l e v e l s  f o r  t h e  s t u d e n t s  n o t  comple ting th e  exper iment  ranged 
from high (317) t o  low (1 0 2 ) ,  t h e  s tudy  would have been more r e p r e ­
s e n t a t i v e  o f  a l l  c o l l e g e  a lg eb ra  s t u d e n t s  i f  t h e  a t t r i t i o n  r a t e  had 
been lower.  I t  should  a l s o  be noted t h a t  more evening s tu d e n t s  did
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not complete  t h e  s tudy  than  day s t u d e n t s .  R e p l i c a t i o n  o f  t h e  r e sea rch  
a t  an i n s t i t u t i o n  w i th  b e t t e r  completion r a t e s ,  o r  r e p l i c a t i o n  ov the  
s tudy  us ing  a d i f f e r e n t  t ime f rame,  might produce d i f f e r e n t  r e s u l t s .
Col lege  a lg eb ra  i s  u s u a l l y  cons ide red  a freshman e n t r y - l e v e l ,  
c o l l e g e  mathematics cou rse .  However, many j u n i o r  c o l l e g e s ,  and seme 
f o u r - y e a r  c o l l e g e s  and u n i v e r s i t i e s ,  o f f e r  developmental mathematics  
courses  f o r  s tu d e n t s  w i thou t  t h e  p r e r e q u i s i t e s  f o r  c o l l e g e  a lg e b r a .  
S ince  a r e l a t i o n s h i p  e x i s t s  between mathematics a n x ie t y  and p re p a ra t io n  
in mathematics s k i l l s ,  perhaps t h e  e f f e c t  o f  th e  c a l c u l a t o r  on th e  
mathematics a n x ie t y  o f  developmental  mathematics s tu d e n t s  should be 
i n v e s t i g a t e d .
The mean mathematics a n x ie ty  l ev e l  f o r  males in  t h i s  s tudy was 
h ig h e r  than t h a t  f o r  f em a les ,  b u t  no t  s i g n i f i c a n t l y  h ig h e r .  In r e ­
sea rch  conducted by Betz (1977) ,  mathematics a n x ie t y  appeared to  be 
g r e a t e r  among women than  men. The r e s u l t s  o f  B e t z ’s s tudy  and t h i s  
s tudy  appear  t o  c o n f l i c t .  F u r th e r  r e s ea rc h  on th e  e x i s t e n c e  o f  mathe­
mat ics  a n x ie t y  in  male and female s tu d en t s  i s  needed t o  c l e a r  th e  
i s s u e .
The problem o f  reducing mathematics a n x i e t y  in  s tu d e n t s  needs 
f u r t h e r  a t t e n t i o n .  Methods to  a l l e v i a t e  a n x i e t y  need to  be d i sco v e red .  
Many o f  t h e  techn iques  d is cu s sed  in  th e  l i t e r a t u r e  r e q u i r e  th e  use o f  
o u t - o f - c l a s s  t ime and th e  a id  o f  c o u n se lo r s .  Without minimizing th e se  
t e c h n i q u e s ,  t h e  need s t i l l  e x i s t s  f o r  methods to  be used in  t h e  c l a s s ­
room by th e  i n s t r u c t o r .  This s tudy  o f  th e  e f f e c t  o f  th e  c a l c u l a t o r  i s  
one a t t em p t  in  t h i s  d i r e c t i o n .
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O u t l in e  o f  Se lec ted  Examples from th e  
Lesson Plan f o r  Col lege Algebra
I .  P r o p e r t i e s  o f  Exponents
A. J u s t i f y  a° = 1 (a f  0)
I l l u s t r a t e  w i th  7 - i  = 1 .215,  7-OOi = 1 .002, 7 -oooooi = 
1.00000019
Experimental  Group: A c tu a l ly  d e r iv e  th e s e  f i g u r e s  
Control  Group: Will be given th e  above f i g u r e s
B. Explain a^ . a"  = a^+n
I l l u s t r a t e  wi th  9% * 95 = 9 8 , g3 . gs ^ g i s
Experimental  Group: Use c a l c u l a t o r  to  f in d  9  ^ • 9  ^ and 9®
Control Group: 9® • 9® = (9 • 9 • 9) • (9 • 9 • 9 • 9 • 9) = 
9® Use p roper ty
C. Explain = a^-n ; ( a ^ )"  = a^n
a"
I l l u s t r a t e  ^  = 5® ; (7®)4 = 7 1 2
Experimental  and co n t ro l  groups a c t i v i t i e s  s i m i l a r  to  (B)
I I .  Polynomials ( a d d i t i o n )
(2x2 + X -  1) + (x2 -  3x + 4) = 3x2 -  2x + 3 Evaluate  f o r  x = 3
Experimental  Group: Use c a l c u l a t o r  t o  show ex p re ss io n s  a re
e q u iv a l en t
Control  Group: Use paper and pencil  t o  e v a lu a te
I I I .  Algebra ic  F rac t io n s
5
Discussion  o f  ^ _ 2 why x ^ 2 Evaluate  f o r  x = 1 .99 ,
X = 1.9999, X = 2 .0 1 ,  X = 2.0001
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Experimental  Group: Use c a l c u l a t o r  t o  a c t u a l l y  s u b s t i t u t e  va lues
o f  X i n t o  ex p re ss io n
Control  Group: Given th e  f a c t s  t h a t  ~f  g = -500 ,
1.99ÔÔ -  É -50 ,000  2j 5 T ^  ^
2.0001 -  2 " 50,000
IV. Radica ls
I l l u s t r a t e / s ’ = / T / F  = 2 / ?
Experimental  Group: Use c a l c u l a t o r  t o  s u b s t a n t i a t e  each s t e p  
Control Group: Use p r o p e r t i e s  o f  r a d i c a l s  t o  exp la in
V. Radical  Equat ions
Example: x -  5 = V x  - 3
Experimental  Group: Use c a l c u l a t o r  t o  check answers and to  show
why x = 4 i s  no t  a s o l u t i o n .
Control  Group: Use paper and penc i l  t o  check
APPENDIX B 
FORMS USED IN THE STUDY
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Observer:  __________
Date o f  Observa t ion :  
Time o f  Observa t ion :
OBSERVATION
1 . A c a l c u l a t o r  was used by th e  i n s t r u c t o r .
2.  C a l c u l a t o r s  were used by th e  s t u d e n t s .
3.  The i n s t r u c t o r  showed a b ia s  e i t h e r  f o r  or  
a g a i n s t  t h e  c a l c u l a t o r .
I f  t h e  answer t o  e i t h e r  (1) o r  (2) was y e s ,  then 
answer t h e  fo l low ing :
4 .  Each s t u d e n t  had acc e ss  t o  a c a l c u l a t o r .
5. The c a l c u l a t o r  was used f o r  computa tion.
6 . The c a l c u l a t o r  was used in t h e  fo rmat ion  o f  
c o n c e p t s .
COMMENTS:
YES NO
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College Algebra Survey
February 1980
Name
Time and Day o f  Class
1.  Had you used a c a l c u l a t o r  b e fo re  t h e  beginning  o f  t h i s  course  
( a t  work,  s c h o o l ,  home, e t c . ) ?
never some a g r e a t  deal
2.  Do you use a c a l c u l a t o r  o u t s i d e  o f  c l a s s  when you s tudy  c o l l e g e  
a lgeb ra?
never  some most o f  t h e  t ime
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Name Total  Score
MATHEMATICS ANXIETY RATING SCALE (MARS)
The i tems In th e  q u e s t i o n n a i r e  r e f e r  t o  th in g s  and exper iences  t h a t  may 
cause f e a r  or  apprehens ion .  For each i tem,  p lace  a check ( / )  in  th e  
box under th e  column t h a t  d e sc r ib e s  how much you a r e  f r i g h t e n e d  by i t  
nowadays. Work q u i c k l y ,  bu t  be s u r e  t o  c o n s id e r  each i tem i n d i v i d u a l l y .
Not At 
All
A
L i t t l e
A F a i r  
Amount Much
Very
Much
2. Having someone watch 
you as you t o t a l  up a 
column o f  f i g u r e s .
25. Watching a t e a c h e r  
work an a l g e b r a i c  
equa t ion  on th e  
b lackboard .
26. Signing up f o r  a 
math cou rse .
48.  F igur ing  th e  s a l e s  
t a x  on a purchase  
t h a t  c o s t s  more 
than $1 .00 .
49. Having a person 
i l l u s t r a t e  t o  you 
th e  b e s t  way to  
d iv id e  your  money 
i n t o  a sav ings  and 
a checking account .
80. Walking t o  math c l a s s .
Copyright 1972 by Richard M. Suinn. All r i g h t s  r e s e rv e d .  Publi shed by 
RMBSI, I n c . ,  P. 0.  Box 1066, F t .  C o l l i n s ,  Colorado 80522.
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TABLE V
RAW SCORES FOR THE CONTROL GROUP
Student P r e t e s t
P o s t -
T e s t Di f f e r e n c e Gender
Time 
o f  Class
1 239 247 *8 Male Evening
2 248 318 -70 Male Evening
3 161 122 39 Male Eveni ng
4 161 165 -4 Male Evening
5 302 335 -33 Male Evening
6 222 244 -22 Male Evening
7 223 199 24 Male Evening
8 141 118 23 Female Evening
9 174 160 14 Female Evening
10 244 243 1 Female Evening
11 157 140 17 Female Evening
12 127 145 -18 Female Evening
13 141 127 14 Female Evening
14 206 189 17 Female Evening
15 178 185 -7 Mai e Day
16 116 99 17 Male Day
17 197 146 51 Male Day
18 142 114 38 Male Day
19 127 124 3 Male Day
20 212 253 -41 Male Day
21 146 120 26 Male Day
22 129 109 20 Male Day
23 211 182 29 Male Day
24 192 233 -41 Male Day
25 190 186 4 Male Day
26 130 122 8 Female Day
27 197 197 0 Female Day
28 187 165 22 Female Day
29 158 173 -15 Female Day
30 175 143 32 Female Day
31 229 135 94 Female Day
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TABLE V I
RAW SCORES FOR THE EXPERIMENTAL GROUP
Studen t P r e t e s t
Pos t -
T es t D i f f e re n c e Gender
Time 
o f  Class
1 222 217 5 Male Evening
2 207 194 13 Male Evening
3 166 148 18 Male Evening
4 124 122 2 Male Evening
5 146 134 12 Female Evening
6 217 144 73 Female Evening
7 185 157 28 Female Evening
8 248 194 54 Female Evening
9 178 168 10 Female Evening
10 155 152 3 Female Evening
11 135 101 34 Female Evening
12 215 182 33 Female Evening
13 181 173 8 Male Day
14 176 140 36 Male Day
15 201 106 95 Male Day
16 234 126 108 Male Day
17 146 137 9 Male Day
18 148 159 -11 Male Day
19 191 136 55 Male Day
20 137 158 -21 Male Day
21 150 157 -7 Male Day
22 208 188 20 Female Day
23 180 174 6 Female Day
24 320 259 61 Female Day
25 107 104 3 Female Day
26 134 139 -5 Female Day
27 214 181 33 Female Day
28 157 207 -50 Female Day
29 253 252 1 Female Day
30 168 131 37 Female Day
31 150 138 12 Female Day
32 137 126 11 Female Day
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TABLE V I I
ADDITIONAL RAW SCORES ON THE ORIGINAL SAMPLE ONLY
Student Group P r e t e s t Gender
Time 
o f  Class
64 Control 121 Male Evening
65 Control 121 Male Evening
66 Control 226 Male Evening
67 Control 188 Male Evening
68 Control 317 Male Evening
69 Control 147 Male Evening
70 Control 177 Female Evening
71 Control 144 Female Evening
72 Control 160 Female Evening
73 Control 233 Female Evening
74 Control 225 Female Evening
75 Control 168 Female Evening
76 Control 179 Female Evening
77 Control 142 Female Evening
78 Control 213 Female Evening
79 Control 192 Male Day
80 Control 103 Male Day
81 Control 275 Male Day
82 Control 169 Female Day
83 Control 140 Female Day
84 Control 127 Female Day
85 Control 121 Female Day
86 Experimental 211 Male Evening
87 Experimental 304 Male Evening
88 Experimental 169 Male Evening
89 Experimental 127 Male Evening
90 Experimental 243 Male Evening
91 Experimental 222 Male Evening
92 Experimental 348 Male Evening
93 Experimental 312 Male Evening
94 Experimental 226 Male Evening
95 Experimental 275 Female Eveni ng
96 Experimental 234 Female Evening
97 Experimental 149 Male Day
98 Experimental 224 Male Day
99 Experimental 138 Male Day
100 Experimental 166 Male Day
101 Experimental 102 Male Day
102 Experimental 105 Female Day
103 Experimental 142 Female Day
